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(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 2 9 : 

AATGCGGCCA CTCCAAGGAG GCCGGGAGGA TTGTGGGAGG CCAAGACACC CAGGAAGGAC 6 0 

GCTGGCCGTG GCAGGTTGGC CTGTGGTTGA CCTCAGTGGG GCATGTATGT GGGGGCTCCC 12 0 

TCATCCACCC ACGCTGGGTG CTCACAGCCG CCCACTGCTT CCTGAGGTCT GAGGATCCCG 18 0 

GGCTCTACCA TGTTAAAGTC GGAGGGCTGA CACCCTCACT TTCAGAGCCC CACTCGGCCT 2 40 

TGGTGGCTGT GAG GAG G C TC CTGGTCCACT CCTCATACCA TGGGACCACC ACCAGCGGGG 3 00 

ACATTGCCCT GATGGAGCTG GACTCCCCCT TGCAGGCCTC CCAGTTCAGC CCCATCTGCC 3 60 

TCCCAGGACC CCAGACCCCC CTCGCCATTG GGACCGTGTG CTGGGTAAAC GGGCTGGGGG 42 0 

TCCACTCAGG AGAGGCCCTG GCGAGTGTCC TTCAGGAGGT GGCTGTGCCC CTCCTGGACT 4 80 

CGAACATGTG TGAGCTGATG TACCACCTAG GAGAGCCCAG CCTGGCTGGC CAGCGCCTCA 54 0 

TCCAGGACGA CATGCTCTGT GCTGGCTCTG TCCAGGGCAA GAAAGACTCC TGCCAGGGTG 600 

ACTCCGGGGG GCCGCTGGTC TGCCCCATCA ATGATACGTG GATCCAGGCC GGCATTGTGA 66 0 

GCTGGGGATT CGGCTGTGCC CGGCCTTTCC GGCCTGGTGT CTACACCCAG GTGCTAAGCT 72 0 

AC AC AG AC TG GATTCAGAGA ACCCTGGCTG AATCTCACTC AGGCATGTCT GGGGCCCGCC 7 80 

CAGGTGCCCC AGGATCCCAC TCAGGCACCT CCAGATCCCA CCCAGTGCTG CTGCTTGAGC 84 0 

TGTTGACCGT ATGCTTGCTT GGGTCCCTGT GAACCATGAG CCATGGAGTC CGGGATCCCC 9 00 
TTTCTGGTAG GATTGATGGA ATCTAATAAT AAA 933 
(2) INFORMATION FOR SEQ ID NO : 3 0 : 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 980 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 3 0 : 
CCTGTGGTCG CCCCAGGATG CTGAACCGAA TGGTGGGCGG GCAGGACACG CAGGAGGGCG 60 

AGTGGCCCTG GCAAGTCAGC ATCCAGCGCA ACGGAAGCCA CTTCTGCGGG GGCAGCCTCA 12 0 

TCGCGGAGCA GTGGGTCCTG ACGGCTGCGC ACTGCTTCCG CAACACCTCT GAGACGTCCC 180 

TGTACCAGGT CCTGCTGGGG GCAAGGCAGC TAGTGCAGCC GGGAC CAC AC GCTATGTATG 24 0 

CCCGGGTGAG GCAGGTGGAG AGCAACCCCC TGTACCAGGG CACGGCCTCC AGCGCTGACG 3 00 

TGGCCCTGGT GGAGCTGGAG GCACCAGTGC CCTTCACCAA TTACATCCTC CCCGTGTGCC 3 60 

TGCCTGACCC CTCGGTGATC. TTTGAGACGG GCATGAACTG CTGGGTCACT GGCTGGGGCA 42 0 

GCCCCAGTGA GGAAGACCTC CTGCCCGAAC CGCGGATCCT GCAGAAACTC GCTGTGCCCA 480 

TCATCGACAC ACCCAAGTGC AACCTGCTCT ACAGCAAAGA CACCGAGTTT GGCTACCAAC 540 

C C AAAAC CAT CAAGAATGAC ATGCTGTGCG CCGGCTTCGA GGAGGGCAAG AAGGATGCCT 6 00 

GCAAGGGCGA CTCGGGCGGC CCCCTGGTGT GCCTCGTGGG TCAGTCGTGG CTGCAGGCGG 660 

GGGTGATCAG CTGGGGTGAG GGCTGTGCCC GCCAGAACCG CCCAGGTGTC TACATCCGTG 72 0 

TCACCGCCCA CCACAACTGG ATCCATCGGA TCATCCCCAA ACTGCAGTTC CAGCCAGCGA 7 80 

GGTTGGGCGG CCAGAAGTGA GACCCCCGGG GCCAG'GAGCC CCTTGAGCAG AGCTCTGCAC 84 0 

CCAGCCTGCC CGCCCACACC ATCCTGCTGG TCCTCCCAGC GCTGCTGTTG CACCTGTGAG 9 00 
CCCCACCAGA CTCATTTGTA AATAGCGCTC CTTCCTCCCC TCTCAAATAC CCTTATTTTA 9 60 

TTTATGTTTC TCCCAATAAA . 9 80 
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CLAIMS: 

1. An isolated proteinaceous molecule involved in or associated with regulation of cell 
activity and/or viability comprising a sequence of amino acids encoded by a nucleotide 
sequence, at least a portion of which, is capable of being amplified by polymerase chain reaction 
(PGR) using the following primers: 

5' ACAGAATTCTGGGTIGTIACIGCIGCICAYTG3' [SEQ ID NO:l]; and 
5'ACAGAATTCAXIGGICCICCIC/GT/AXTCICC3' [SEQ ID NO:2]; 
or a complementary form of said primers. 

2. An isolated proteinaceous molecule according to claim 1 wherein said molecule is a 
serine proteinase comprising an amino acid sequence substantially as set forth in SEQ ID NO:4 
or an amino acid sequence having at least 50% similarity thereto. 

3. An isolated proteinaceous molecule according to claim 1 wherein said molecule is a 
serine proteinase comprising an amino acid sequence substantially as set forth in SEQ ID NO: 6 
or an amino acid sequence having at least 50% similarity thereto. 

4. An isolated proteinase molecule according to claim 1 wherein said molecule is a serine 
proteinase comprising an amino acid sequence substantially as set forth in SEQ ID NO:8 or an 
amino acid sequence having at least about 50% similarity thereto. 

5. An isolated proteinaceous molecule according to claim 1 wherein said molecule is a 
serine proteinase comprising a sequence of amino acids encoded by a nucleotide sequence 
substantially as set forth in SEQ ID NO: 3 or a nucleotide sequence having at least 50% 
similarity thereto or a nucleotide sequence capable of hybridising to the sequence set forth in 
SEQ ID NO:3 under low stringency conditions at 42°C. 
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6. An isolated proteinaceous molecule according to claim 1 wherein said molecule is a 
serine proteinase comprising a sequence of amino acids encoded by a nucleotide sequence 
substantially as set forth in SEQ ID NO:5 or a nucleotide sequence having at least 50% 
similarity thereto or a nucleotide sequence capable of hybridising to the sequence set forth in 
SEQ ID NO:5 under low stringency conditions at 42°C. 

1, An isolated proteinaceous molecule according to claim 1 wherein said molecule is a 
serine proteinase comprising a sequence of amino acids encoded by a nucleotide sequence 
substantially as set forth in SEQ ID NO:7 or a nucleotide sequence having at least 50% 
similarity thereto or a nucleotide sequence capable of hybridising to the sequence set forth in 
SEQ ID NO:7 under low stringency conditions at 42°C. 

8. An isolated proteinaceous molecule according to claim 1 wherein said molecule is a 
kinase'comprising an amino acid sequence substantially as set forth in SEQ ID NO: 10 or having 
50% amino acid similarity thereto. 

9. An isolated proteinaceous molecule according to claim 1 wherein said molecule is a 
kinase comprising an amino acid sequence encoded by a nucleotide sequence substantially as 
set forth in SEQ ID NO:9 or a nucleotide sequence having at least 50% similarity thereto or a 
nucleotide sequence capable of hybridising to the nucleotide sequence set forth in SEQ ID 
NO:9 under low stringency conditions at 42°C. 

10. An isolated nucleic acid molecule encoding a polypeptide wherein at least a portion of 
said nucleic acid molecule is capable of being amplified by polymerase chain reaction (PCR) 
using the following primers: 

5' ACAGAATTCTGGGTIGTIACIGCIGCICAYTG3' [SEQ ID NO:l]; and 
S'ACAGAATTCAXIGGICCICCIC/GT/AXTCICCS' [SEQ ID NO:2]; 
or a complementary form of said primers. 
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11. An isolated nucleic acid molecule according to claim 10 wherein said polypeptide is a 
serine proteinase comprising an amino acid sequence substantially as set forth in SEQ ID NO:4 
or an amino acid sequence having at least 50% similarity thereto. 

12. An isolated nucleic acid molecule according to claim 10 wherein said polypeptide is a 
serine proteinase comprising an amino acid sequence substantially as set forth in SEQ ID NO:6 
or an amino acid sequence having at least 50% similarity thereto. 

13. An isolated nucleic acid molecule according to claim 10 wherein said polypeptide is a 
serine proteinase comprising an amino acid sequence substantially as set forth in SEQ ID NO: 8 
or an amino acid sequence having at least about 50% similarity thereto. 

14. An isolated nucleic acid molecule according to claim 10 comprising a sequence of 
nucleotides substantially as set forth in SEQ ID NO:3 or a nucleotide sequence having at least 
50% similarity thereto or a nucleotide sequence capable of hybridising to the sequence set forth 
in SEQ ID NO:3 under low stringency conditions at 42°C. 

15. An isolated nucleic acid molecule according to claim 10 comprising a sequence of 
nucleotides substantially as set forth in SEQ ID NO:5 or a nucleotide sequence having at least 
50% similarity thereto or a nucleotide sequence capable of hybridising to the sequence set forth 
in SEQ ID NO:5 under low stringency conditions at 42°C. 

16. An isolated nucleic acid molecule according to claim 10 comprising a sequence of 
nucleotides substantially as set forth in SEQ ID NO:7 or a nucleotide sequence having at least 
50% similarity thereto or a nucleotide sequence capable of hybridising to the sequence set forth 
in SEQ ID NO:7 under low stringency conditions at 42°C. 

17. An isolated nucleic acid molecule according to claim 10 wherein said polypeptide is a 
kinase comprising an amino acid sequence substantially as set forth in SEQ ID NO: 10 or having 
50% amino acid similarity thereto. 
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18. An isolated nucleic acid molecule according to claim 17 comprising a sequence of 
nucleotides encoded by a nucleotide sequence substantially as set forth in SEQ ID NO:9 or a 
nucleotide sequence having at least 50% similarity thereto or a nucleotide sequence capable of 
hybridising to the nucleotide sequence set forth in SEQ ID NO:9 under low stringency 
conditions at 42°C. 

19. An isolated serine proteinase encoded by a gene proximal to a cluster of genes of a 
mammalian chromosome. 

20. An isolated serine proteinase according to claim 19 wherein the mammalian 
chromosome is human chromosome 16pl3.3 or its equivalent in a non-human species. 

21. An isolated serine proteinase according to claim 20 wherein the gene cluster includes 
at least two genes having the nucleotide sequence as set forth in SEQ ID NO: 3 or 5 or 28 or 
29 or 30 or a nucleotide sequence having at least 50% similarity to any one of SEQ ID NO:3 
or 5 or 28 or 29 or 30 or a nucleotide sequence capable of hybridizing to any one of the 
sequences under low stringency conditions at 42°C. 

22. An isolated serine proteinase according to claim 20 wherein said serine proteinase is a 
short form of HELA2 having an amino acid sequence substantially as set forth in SEQ ID NO:4 
or an amino acid sequence having at least 50% similarity thereto. 

23. An isolated serine proteinase according to claim 20 wherein said serine proteinase is a 
long form of HELA2 having an amino acid sequence substantially as set forth in SEQ ID NO:6 
or an amino acid sequence having at least 50% similarity thereto. 

24. An isolated serine proteinase according to claim 22 encoded by a nucleotide sequence 
substantially as set forth in SEQ ID NO:3 or a nucleotide sequence having at least 50% 
similarity thereto or a sequence capable of hybridizing to SEQ I NO:3 under low stringency 
conditions at 42°C. 



BNSDOCID: <WO 9836054A1 I > 



WO 98/36054 



PCT/AU98/00085 



-95- - 

25. An isolated serine proteinase according to claim 23 encoded by a nucleotide sequence 
substantially as set forth in SEQ ID NO;5 or a nucleotide sequence having at least 50% 
similarity thereto or a sequence capable of hybridizing to SEQ ID NO:5 under low stringency 
conditions at 42°C. 

26. An isolated nucleic acid molecule comprising a nucleotide sequence encoding a serine 
proteinase and corresponding to a gene proximal to a cluster of genes encoding serine 
proteinases. 

27. An isolated nucleic acid molecule according to claim 26 wherein the gene cluster 
includes at least two genes having the nucleotide sequence as set forth in SEQ ID NO:3 or 5 
or 28 or 29 or 30 or a nucleotide sequence having at least 50% similarity to any one of SEQ 
ID NO:3 or 5 or 28 or 29 or 30 or a nucleotide sequence capable of hybridizing to any one of 
the sequences under low stringency conditions at 42°C. 

28. An isolated nucleic acid molecule according to claim 25 comprising a nucleotide 
sequence substantially as set forth in SEQ ID NO:3 or SEQ ID NO:5 or a nucleotide sequence 
having at least about 50% similarity to either of SEQ ID NO:3 or SEQ ID NO: 5 or a nucleotide 
sequence capable of hybridizing to SEQ ID NO:3 or SEQ ID NO:5 under low stringency 
conditions at 42°C. 

29. An isolated kinase comprising an amino acid sequence substantially as set forth in SEQ 
ID NO: 10 or an amino acid sequence having at least about 50% similarity thereto. 

30. An isolated kinase according to claim 29 encoded by a nucleotide sequence substantially 
as set forth in SEQ ID NO:9 or a nucleotide sequence having at least 50% similarity thereto or 
capable of hybridizing to SEQ ID NO:9 under low stringency conditions at 42°C. 

31. A method of regulating cell activity and/or viability said method comprising contacting 
said cell with an activity and/or viability effective amount of a serine proteinase and/or kinase. 
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32. A method according to claim 31 wherein the serine proteinase comprises a sequence of 
amino acids encoded by a nucleotide sequence, at least a portion of which, is capable of being 
amplified by polymerase chain reaction (PCR) using the following primers: 

5' ACAGAATTCTGGGTIGTIACIGCIGCICAYTG3' [SEQ ID NO:l]; and 

5 ' AC AGAATTC AXIGGICCICCIC/GT/AXTCICC3 ' [SEQ ID NO:2]; 

or a complementary form of said primers. 

33. A method according to claim 31 wherein the serine proteinase comprises an amino acid 
sequence substantially as set forth in SEQ ID NO:4 or an amino acid sequence having at least 
50% similarity thereto. 

34. A method according to claim 31 wherein the serine proteinase comprises an amino acid 
sequence substantially as set forth in SEQ ID NO:6 or an amino acid sequence having at least 
50% similarity thereto. 

35. A method according to claim 3 1 wherein the serine proteinase comprises an amino acid 
sequence substantially as set forth in SEQ ID NO: 8 or an amino acid sequence having at least 
about 50% similarity thereto. 

36. A method according to claim 3 1 wherein the serine proteinase comprises a sequence of 
amino acids encoded by a nucleotide sequence substantially as set forth in SEQ ID NO:3 or a 
nucleotide sequence capable of hybridising to the sequence set forth in SEQ ID NO: 3 under low 
stringency conditions at 42°C. 

37. A method according to claim 3 1 wherein the serine proteinase comprises a sequence of 
amino acids encoded by a nucleotide sequence substantially as set forth in SEQ ID NO: 5 or a 
nucleotide sequence having at least 50% similarity thereto or a nucleotide sequence capable of 
hybridising to the sequence set forth in SEQ ID NO:5 under low stringency conditions at 42°C. 
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38. A method according to claim 31 wherein the serine proteinase comprises a sequence of 
amino acids encoded by a nucleotide sequence substantially as set forth in SEQ ID NO:7 or a 
nucleotide sequence having at least 50% similarity thereto or a nucleotide sequence capable of 
hybridising to the sequence set forth in SEQ ID NO:7 under low stringency conditions at 42°C. 

39. A method according to claim 3 1 wherein the kinase comprises an amino acid sequence 
substantially as set forth in SEQ ID NO: 10 or having 50% amino acid similarity thereto. 

40. A method according to claim 3 1 wherein the kinase comprises an amino acid sequence 
encoded by a nucleotide sequence substantially as set forth in SEQ ID NO:9 or a nucleotide 
sequence having at least 50% similarity thereto or a nucleotide sequence capable of hybridising 
to the nucleotide sequence set forth in SEQ ID NO:9 under low stringency conditions at 42°C. 

41. A method of modulating fertility in a mammal said method comprising modulating levels 
of HELA2 wherein increasing levels of HELA2 facilitates sperm maturation and development. 

42. A method according to claim 41 wherein fertility is enhanced by introducing 
recombinant HELA2. 

43. A method according to claim 41 wherein fertility is reduced by down regulating 
expression of the HELA2 gene. 

44. A composition comprising a serine proteinase and/or kinase capable of regulating cell 
activity and/or viability and one or more pharmaceutical^ acceptable carriers and/or diluents. 

45. A composition according to claim 44 wherein the serine proteinase is HELA2 or a 
functional derivative thereof. 

46. An isolated antibody capable of interacting with a proteinaceous molecule involved in 
or associated with regulation of cell activity and/or viability comprising a sequence of amino 
acids encoded by a nucleotide sequence, at least a portion of which, is capable of being 
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amplified by polymerase chain reaction (PCR) using the following primers: 

5' ACAGAATTCTGGGTIGTIACIGCIGCICAYTG3' [SEQ ID NO:l]; and 
S'ACAGAATTCAXIGGICCICCIC/GT/AXTCICCS' [SEQIDNO:2]; 
or a complementary form of said primers. 

47. An isolated antibody according to claim 46 wherein said proteinaceous molecule is a 
serine proteinase comprising an amino acid sequence substantially as set forth in SEQ ID NO:4 
or an amino acid sequence having at least 50% similarity thereto. 

48. An isolated antibody according to claim 46 wherein said proteinaceous molecule is a 
serine proteinase comprising an amino acid sequence substantially as set forth in SEQ ID NO: 6 
or an amino acid sequence having at least 50% similarity thereto. 

49. An isolated antibody according to claim 46 wherein said proteinaceous molecule is a 
serine proteinase comprising an amino acid sequence substantially as set forth in SEQ ID NO: 8 
or an amino acid sequence having at least about 50% similarity thereto. 

50. An isolated antibody according to claim 46 wherein said proteinaceous molecule is a 
serine proteinase comprising a sequence of amino acids encoded by a nucleotide sequence 
substantially as set forth in SEQ ID NO:3 or a nucleotide sequence having at least 50% 
similarity thereto or a nucleotide sequence capable of hybridising to the sequence set forth in 
SEQ ID NO: 3 under low stringency conditions at 42°C. 

51. An isolated antibody according to claim 46 wherein said proteinaceous molecule is a 
serine proteinase comprising a sequence of amino acids encoded by a nucleotide sequence 
substantially as set forth in SEQ ID NO: 5 or a nucleotide sequence having at least 50% 
similarity thereto or a nucleotide sequence capable of hybridising to the sequence set forth in 
SEQ ID NO:5 under low stringency conditions at 42°C. 
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52. An isolated antibody according to claim 46 wherein said proteinaceous said molecule 
is a serine proteinase comprising a sequence of amino acids encoded by a nucleotide sequence 
substantially as set forth in SEQ ID NO:7 or a nucleotide sequence having at least 50% 
similarity thereto or a nucleotide sequence capable of hybridising to the sequence set forth in 
SEQ ID NO:7 under low stringency conditions at 42°C. 

53. An isolated antibody according to claim 46 wherein said proteinaceous molecule is a 
kinase comprising an amino acid sequence substantially as set forth in SEQ ID NO: 10 or having 
50% amino acid similarity thereto. 

54. An isolated antibody according to claim 46 wherein said proteinaceous molecule is a 
kinase comprising an amino acid sequence encoded by a nucleotide sequence substantially as. 
set forth in SEQ ED NO:9 or a nucleotide sequence having at least 50% similarity thereto or a 
nucleotide sequence capable of hybridising to the nucleotide sequence set forth in SEQ ID 
NO: 9 under low stringency conditions at 42°C. 

55. An antagonist or agonist to the isolated proteinaceous molecule according to any one 
of claims 1 to 9. 

56. A method of determining a predisposition for or the presence of a cancer, said method 
comprising determining the presence of a nucleotide sequence encoding a proteinaceous 
molecule according to any one of claims 1 to 9. 

57. A method according to claim 56 wherein the nucleotide sequence encodes a 
polypeptide wherein at least a portion of said nucleotide sequence is capable of being amplified 
by polymerase chain reaction (PCR) using the following primers: 

5' ACAGAATTCTGGGTIGTIACIGCIGCICAYTG3' [SEQ ID NO:l]; and 



5 ' AC AG A ATTC AXIGGICCICCIC/GT/ AXTCICC3 ' [SEQ ID NO:2]; 
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or a complementary form of said primers. 

58. A method according to claim 57 wherein said nucleotide sequence encodes a serine 
proteinase comprising an amino acid sequence substantially as set forth in SEQ ID NO:4 or an 
amino acid sequence having at least 50% similarity thereto. 

59. A method according to claim 57 wherein said nucleotide sequence encodes a serine 
proteinase comprising an amino acid sequence substantially as set forth in SEQ ID NO:6 or an 
amino acid sequence having at least 50% similarity thereto. 

60. A method according to claim 57 wherein said nucleotide sequence encodes a serine 
proteinase comprising an amino acid sequence substantially as set forth in SEQ ID NO: 8 or an 
amino acid sequence having at least about 50% similarity thereto. 

61. A method according to claim 57 wherein said nucleotide sequence is as substantially set 
forth in SEQ ID NO:3 or is a nucleotide sequence having at least 50% similarity thereto or a 
nucleotide sequence capable of hybridising to the sequence set forth in SEQ ID NO: 3 under low 
stringency conditions at 42°C. 

62. A method according to claim 57 wherein said nucleotide sequence is as substantially set 
forth in SEQ ID NO:5 or a nucleotide sequence having at least 50% similarity thereto or a 
nucleotide sequence capable of hybridising to the sequence set forth in SEQ ID NO: 5 under low 
stringency conditions at 42°C. 

63. A method according to claim 57 wherein said nucleotide sequence is as substantially set 
forth in SEQ ID NO:7 or a nucleotide sequence having at least 50% similarity thereto or a 
nucleotide sequence capable of hybridising to the sequence set forth in SEQ ID NO:7 under low 
stringency conditions at 42°C. 

64. A method according to claim 57 wherein said nucleotide sequence is as substantially set 
forth in SEQ ID NO: 10 or having 50% amino acid similarity thereto. 
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65. A method according to claim 57 wherein said nucleotide sequence is as substantially set 
forth in SEQ ID NO:9 or a nucleotide sequence having at least 50% similarity thereto or a 
nucleotide sequence capable of hybridising to the nucleotide sequence set forth in SEQ ID 
NO:9 under low stringency conditions at 42°C. 
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FIG 2A 



FIG 2A(I) 



FIG 2A(II) 
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FIG 2B 



! G.St! sin 




In- vitro transcript ion / ^w v : 
Iris n$&\ompf- HE { Testisi a);; 



SUBSTITUTE SHEET (RULE 26) 



BNSDOCID: <WO 9836054A1 I > 



"WO 98/36054 



PCT/AU98/00085 



6/62 



FIG 3 



FIG 3(i) 



FIG 3(ii) 



FIG 3(iii) 
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FIG 4 



FIG 4(i) 



FIG Mii) 



FIG Miii) 
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A. Expression of recombinant Testisin in E* coll 
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EXON III CACTGCTTTGAAACgtgagtgggggtgcgaacggag 
gggtgcggggacgggcaggaacagggctggagggagtgccaccga 
actttacctctggtctgatgccagacttgggcgtgaaagttgtgc 
gtggatgcggcctggtgttctcctgagccccaggctgtgctgcag 
ccggttacacccactccagttccctttgggtctcctggagggaac 
cctgttcaggttattccagaatgttcttccagaacatttccacac 
acttttgggtattctctccctttttctttcaacccaaagttcacc 
actgaceatcccaccctcatcccccctcctggtggacggtgcggt 
acagtgtggggcactgagccaaggccagcacccccgggccgctgt 



INTRON C (716 BP) 



gtggactccatcctgccaatcccacattggcgtggtgcatctccc 
cattcctccttgggctgcatgggggtgcccctggaggccttggct 
. . 4_ ^ 4- rrr^ 1- r. t-.aaaaaataacaaqacccc 




t ctgggc tccc tea i_ l Lctgcaggggaccctgggtgttagcaagt 
agcagcaacaccacagtttcccctcctgcactggaccccagttgt 
gctcaggtagccagccctccatccagggcccctgactgctctctt 

ctcttctgccagctatagTGACCTTAGTGATCCC EXON IV 



t 

ALTERNATIVE 
SPLICING EVENTS 



SHORT IS0F0RM 

CACTGCTTT6AAACTGACCTTA6T6ATCCC 
HCFETDLSDP 



LONG IS0F0RM 



FIGURE 17 



CACTGCTTTG AAAC CTATA6TG AC CTT AGTG ATC CC 
HCFETYSDLSDP 
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FIG 18(AI) 



FIG 18 (AID 



FIG 18(A) 
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FIG 20C(AI) 



FIG 20C(AII) 
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